Abstract. Susskind et al., 1984; Chedin et al., 1985). Hilton et al., 2012). Thanks to a larger number of spectral channels and an enhanced 54 spectral resolution, these instruments lead to improved vertical resolutions down to 1 km and 55 higher precision of both the atmospheric temperature and water vapor content retrieval.
an essential element, which plays a key role in frontogenesis, convection (e.g. Held and 37 Soden, 2000), cloud formation and aerosol hydration (e.g. Larson and Taylor, 1983; Rood et 38 al., 1987; Randriamiarisoa et al., 2006) . In this way, it influences significantly the Earth 39 climate and the atmospheric chemistry (e.g. IPCC, 2014) . It is also an energy reservoir that 40 exchanges with both the atmosphere and the surface through condensation and evaporation 41 processes via the latent heat flux. Hence, for reliable weather forecasts, the vertical profile of 42 the water vapor has to be precisely assessed.
43
During several decades, passive radiometers, such as those implemented onboard of the
44
Televison InfraRed Operational Satellite (TIROS) from the National Oceanographic and
45
Atmospheric Administration (NOAA), have allowed to retrieve temperature and moisture
46
profiles with a vertical resolution of about 3 to 5 km in the troposphere, as defined by the 47 instrumental weighting functions (e.g. Susskind et al., 1984; Chedin et al., 1985) . A new 48 generation of instruments has been launched on polar platforms satellites, such as
49
Interferometric Monitor for Greenhouse gases (IMG, e.g. Ogawa et al., 1994; Clerbaux et al., 50 1998), Tropospheric Emission Spectrometer (TES, e.g. Shephard et al., 2008; Worden et al., 51 2012), the Advanced Infrared Sounder (AIRS, Chahine et al., 1990; Aumann and Miller, 52 1995), and the Infrared Atmospheric Sounding Interferometer (IASI, e.g. Clerbaux et al., 53 2009; Hilton et al., 2012) . Thanks to a larger number of spectral channels and an enhanced 54 spectral resolution, these instruments lead to improved vertical resolutions down to 1 km and 55 higher precision of both the atmospheric temperature and water vapor content retrieval.
56
We will focus our study on the reliability of the water vapor mixing ratio (WVMR) vertical 57 profiles retrieved from the IASI spectrometer, which has been launched onboard the polar 58 orbiting meteorological satellites MetOp (Meteorological Operational), which forms the space 59 segment of the overall EUMETSAT Polar System (EPS).
60
Main mission of IASI is the operational meteorology (e.g. Zhou et al., 2009) , although air-61 composition and climate applications are also well covered by the instrument as also 62 discussed before launch (e.g. Chazette et al., 1998; Clerbaux et al., 1998) and now 63 demonstrated (e.g. Crevoisier et al., 2013a; Griffin et al., 2013; Grieco et al., 2013 forecasting, the radiances are directly assimilated in the models (e.g. Hilton et al., 2009; 78 Hilton et al., 2012; Heilliette, 2013; Matricardi and McNally, 2013; Xu et al., 2013) . hereafter called coincidence number (CN). All the coincidences are reported in Table 2 and   196   Table 3 
where N t is the total number of coincidences and the overbar terms are averages. The aerosol atmospheric content in terms of AOT is also very different from one observation 293 to another because it ranges from 0.04 (very clean air) to ~0.4 (polluted air and/or dust event).
294
Hence, the coincidences are very diverse for an inter-comparison exercise, and allow
295
evaluating the IASI-derived WVMR retrieval for very distinct atmospheric situations and 296 aerosol contents. 
Discussion

311
The summary of our conclusion about the origins of air mass revealed by the shape of the 312 WVMR vertical profile is given in Table 2 and Table 3 
354
In the middle troposphere (2-7 km amsl) the COR value is ~77 and 72%, and the RMSE is with ECMWF analysis, in particular in the lower levels and for the entire water vapor profiles.
378
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